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High-Mu Triode 

NUVISTOR TYPE 

For Industrial Applications 


GENERAL DATA 

Electrical: 

Heater, for Uni potential Cathode: 

Voltage (AC or DC). 6.3 ± 10% volts 

Current at 6.3 volts. 0.135 amp 

Direct Interelectrode Capacitances 
(Approx.): 

Grid to plate. 0.9 wif 

Grid to cathode, shell, and heater. . 4.2 mi f 

Plate to cathode, shell, and heater . 1.7 mx f 

Plate to cathode. 0.22 mif 

Heater to cathode. 1.3 mif 

Characteristics, Class A| Amplifier: 

Plate Supply Voltage. 110 volts 

Grid Supply Voltage. 0 volts 

Cathode Resistor. 150 ohms 

Amplification Factor. 64 

Plate Resistance (Approx.). 6800 ohms 

Transconductance. 9400 ,umhos 

Plate Current. 7 ma 

Grid Voltage (Approx.) for plate 

/xa = 10. -4 volts 


Mechanical: 

Operating Position.Any 

Maximum Overall Length. 0.800" 

Maximum Seated Length . 0.625" 

Maximum Diameter. 0.440" 

Weight (Approx.).1/15 oz 

Envelope.Metal Shell 

Socket. . . .Cinch Mfg. Corp. No.133 65 10 001, or equivalent 

Base.Medium Ceramic-Wafer Twelvar 5-Pin 

(JEDEC No.E5-65) 

Basing Designation for BOTTOM VIEW.12AQ 


Pin l a - Internal Con¬ 
nect i on— 

Do Not Use 
Pin 2 - PI ate 
Pin 3 - Same as Pin 1 
Pi n 4 - Grid 
Pin 5 - Same as Pin 1 
Pin 6 - Same as Pin 1 
Pin 7 -Same as Pin 1 
Pin 8 -Cathode 
Pin 9 - Same as Pin 1 
Pin 10 - Heater 
Pin 12 - Heater 
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INDUSTRIAL SERVICE 

Maximum Ratings, Absolute-Maximum Values: 


For operation at any altitude 


PLATE SUPPLY VOLTAGE. 

330 max. 

vol ts 

PLATE VOLTAGE.. 

110 max. 

vol t s 

GRID VOLTAGE: 



Negative-bias value . 

55 max. 

vol ts 

Peak-positive value . 

2 max. 

vol ts 

GRID CURRENT. 

2 max. 

ma 

PLATE CURRENT . 

20 max. 

ma 

CATHODE CURRENT . 

15 max. 

ma 

PLATE DISSIPATION . 

1 max. 

watt 

PEAK HEATER-CATHODE VOLTAGE: 



Heater negative with respect to cathode. . 

100 max. 

vol t s 

Heater positive with respect to cathode. . 

100 max. 

vol t s 

Maximum Circuit Values: 



Grid-Circuit Resistance: 1 * 



For fixed-bias operation. 

0.5 max. 

megohm 

For cathode-bias operation. 

1 max. 

megohm 


* Pin is cut off close to ceramic wafer. 
b For operation at metal-shell temperatures up to 150° C. 


CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 


Heater Current. 

Direct Interelectrode 
Capacitances: 

Grid to plate. 

Grid to cathode, shell, and 

heater. 

Plate to cathode, shell, and 

heater. 

Heater to cathode . 

Plate to cathode. 

Plate Current (1) . 

Plate Current (2) . 

Transconductance (1). 

Transconductance (2). 

Transconductance Change: 
Difference between Trans¬ 
conductance (1) and Trans¬ 
conductance (2), expressed 
in per cent of Transconduc¬ 
tance (1). 

Reverse Grid Current. 

AmpTification Factor. 

Heater-Cathode Leakage Current: 
Heater negative with 

respect to cathode. 

Heater positive with 

respect to cathode. 


Note 

Mm. 

Max. 


1 

0.125 

0.145 

amp 

2 

0.8 

1 

Mi -tf 

2 

3.4 

5 

MM f 

2 

1.3 

2.1 

MM* 

2 

1 

1.6 

MM f 

2 

0.16 

0.28 

mf 

1,3 

5.5 

8.8 

ma 

1,4 

- 

50 

M a 

1,3 

7900 

10900 

(jjw hos 

3,5 

6900 

- 

/jnhos 


- 

- 

15 

% 

1,6 

1,3 

54 

0.1 

74 

IJL& 

1,7 

- 

5 

M * 

1,7 

- 

5 

M& 
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Leakage Resistance: 

Between grid and all other 

electrodes tied together .... 1,8 1000 - megohms 

Between plate and all other 

electrodes tied together .... 1,9 1000 - megohms 


Note l: 
Note 2: 
Note 3 : 

Note 4: 

Note 5: 
Note 6 : 


Note 7: 
Note 8 : 


Note 9: 


With 6.3 volts ac or dc on heater. 

Measured in accordance with El A Standard RS-191-A. 

With dc plate supply volts = 110, cathode resistor = 150 ohms, 
and cathode-bypass capacitor = 1000 iif . 

With dc plate volts = 110, dc grid volts = -5, and metal shell 
connected to ground. 

With 5.7 volts ac or dc on heater. 

With dc plate volts = 150, grid supply volts = -1.7, grid 
resistor = 0.5 megohm, and metal shell connected to ground. 

With 100 volts dc applied between heater and cathode. 

With grid 100 vol tsnegative w i th respect to all other electrodes 
tied together. 

Withplate 300 vol t s negat i ve w i th respect to all other electrodes 
t ied together. 


SPECIAL RATINGS & PERFORMANCE DATA 

Shock Rating: 

Impact Acceleration. 1000 max. g 

This test is performed on a sample lot of tubes from each 
production run to determine ability of tube to withstand the 
specified impact acceleration. Tubes are held rigid in four 
different positions in a Navy Type, High-impact (flyweight) 
Shock Machine and are subjected to 20 blows at the specified 
maximum impact acceleration. At the end of this test, tubes 
are criticized for change in transconductance, reverse grid 
current, and heater-cathode leakage current, and are then 
subjected to the VariabIe-Frequency Vibration Test described 
b e I ow. 

Fatigue Rating: 

Vibrational Acceleration . 2.5 max. g 

This test is performed on a sample lot of tubes to 
determine abiI i ty of tube to withstand t h e specified vibrational 
acceleration. Tubes are rigidly mounted, supplied with normal 
heater voltage only, and subjected for 48 hours to 2.5-g 
vibrational acceIeration at 60 eye Ies pe rsecond in a direction 
perpendicular to the longitudinal axis of the tube. At the 
endofthis test, tubes are criticized for the same character¬ 
istics and end-point values as in the Shock Rating Test 
described above. 

Variable-Frequency Vibration Performance: 

This test is performed on a sample lot of tubes from each 
production run. The tube is operated under the conditions 
specified i nCHARACTER I ST ICS RANGE VALUES for Transconductance 
( I) with the addition of a plate-load resistor of 2000 ohms. 
During ope rat i on, t ube i s vibrated inadirection pe rpend i cu I ar 
to the longitudinal axis of the tube through the frequency 
range from 50 to 15,000 cycles per second under the following 
conditions: a sweep rate of one octave per 30 seconds from 
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50 to 3000 cps, a 7-second sweep from 3000 to 15,000 cps, 
and a constant vibrational acceleration of I g. During the 
t est, tube must not show an rms output voltage in excess 
of: ( I ) 35 millivolts from 50 to 3000 cps, (2) 60 millivolts 
from 3000 to 6000 cps, and (3) 500 millivolts from 6000 
to 15,000 cps. 

Low-Pressure Voltage-Breakdown Test: 

This test is performed on a sample lot of tubes from each 
production run. In this test, tubes are operated with 240 
rms volts applied between plate and all other electrodes and 
will not break down or show evidence of corona when subjected 
to ai r pressures equ i va I ent to a 11 i t udes of up to 100,000 feet. 

Heater Cycling: 

Cycles of Intermittent Operation . 2000 min. cycles 

This test is performed on a sample lot of tubes from each 
production run under the following conditions: heater volts 
= 7.5 cycled one minute on and two minutes off; heater 100 
volts negative with respect to cathode; grid, plate, and metal 
shell connected to ground. At the end of this test, tubes are 
tested for open heaters, heater-cathode shorts, and heater- 
cathode leakage current. 

Shorts and Continuity: 

This test is performed on a sample lot of tubes from each 
production run. Tubes are subjected to the Thy rat ron-Ty pe 
Shorts Test described in MIL—E—ID, Amendment 2, paragraph 
4.7.7, except that tapping is done by hand with a soft rubber 
tapper . See accompany i ng Shorts-Test Acceptance-Limits curve. 
Tubes are criticized forpermanent or temporary shorts and open 
circuits. 

Early-Hour Stability Life Performance: 

This test is performed on a sample lot of tubes from each 
production run to insure that tubes are properly stabilized. 
In this test, tubes are operated for 20 hours at maximum¬ 
rated plate dissipation. After 2 hours of operation and 
again after 20 hours of operation, tubes are checked for 
transconductance under the conditions specified in CHARACTER¬ 
ISTICS RANGE VALUES for Transconductance (I). A tube is 
rejected if its transconductance after two or 20 hours of 
operation has changed more than 10 per cent from the 0-hour 
vaIue. 

100-Hour Life Performance: 

This test is performed on a sample lot of tubes from each 
production run to insure a low percentage of early-hour 
inope ratives. Tubes are operated for 100 hours at maximum¬ 
rated plate dissipation, and then subjected to the Shorts and 
Continuity test previously described. Tubes must show a value 
not less than 6200 micromhos for Transconductance (I), and a 
val ue not g reater than 0. 2 microamperes for reverse grid current 
under conditions specified in CHARACTERISTICS RANGE VALUES. 
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1000-Hour Conduction Life Performance: 

This test is performed on a sample lot of tubes from each 
production run to insure high quality of the individual tube 
and guard against epidemic failures due to excessive changes 
in any of the characteristics indicated below. In this test, 
tubes are operated for 1000 hours at maximum-rated plate 
dissipation, and then criticized for inoperatives, reverse 
grid current, heater-cathode leakage current, and leakage 
^—v resistance. In add i t i on, t he ave rage change i n t ransconductance 
of the lot from the 0-hour value for Transconductance (I) 
specified in CHARACTERISTICS RANGE VALUES, must not exceed 
15 per cent at 500 hours, and 20 per cent at 1000 hours. 

1000-Hour Standby Life Performance: 

This test is performed on a sample lot of tubes from each 

„ v production run. The tubes are ope rated f o r ! 000 hours with only 

normal heater voltage applied. Tubes are criticized for inter¬ 
electrode leakage, reverse grid current, change in trans¬ 
conductance of individual tubes from values at 0-hours and 
cathode interface resistance greater than 25 ohms. Interface 
resistance is measured by Method B of ASTM specification 
F300-57T. 

c Specifications for tapper supplied on request. 


SHORTS-TEST ACCEPTANCE LIMITS 



92CS-I0465 
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• = PIN CUT OFF 

92CS-I0970 


NOTE J: MAXIMUM OUTSIDE DIAMETER OF 0.440" IS PERMITTED 
ALONG 0.190" LUG LENGTH. 

NOTE 2: SHELL TEMPERATURE SHOULD BE MEASURED IN ZONE "A" 
BETWEEN BROKEN LINES. 
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AVERAGE PLATE CHARACTERISTICS 



E f «6.3 VOLTS 


■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ ■■■■■■■■■■■■■■■■a 
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■■■■■■■■■■■■ ■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■BBBBBBBi^B 

MMMHMMBBBaaBBBBflBIIIIIBIiaBBaBBBBBIBBBBBBBBBBBBBBaBBBB BBBBBBBBBBBBBBBB 


IBBBBBBBBBBB BBBBBBBBI 
■BBBaaBBBBBBBBBBBBBBI 
.BBBBBBBBBBfll 


IBBBaBBaBBBBBBBBBBBBBBBBBBBIBBBL aflBIBBBBBBBBBBBBBBB 

... 

I ■BB■■■BBBBBBBBBBBBB■■■■■■■■■■B^yllBBBBBBBB■■■■■■■■■■ 
MIIRIIIIIIIIIIIPMIlBBBBBBBBBBBBBBBBBBflBBBBBBBaBBBBLV B BBBBBBBBBBBBBBBB 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB.'BBBBBBBBBBBBBBBB 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBBBBBBBBBBBBBBBB 
BBBBBBBBBBBBBBBBBBBBBBBBBaBBBBBBaBBBBBBaBBBBBBBBBBBBBBBBBBI BBBBBBBBBBBBBBB 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIB BBBBBBBBBBBBBBB 


BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBHVBiaBBIBBBB1IBBBBBBBBBB 

BBBBBIBBBBBflBBBIBBBBflBBBBflBIBBBBBBBBBBIBBBBBaBIBBBBBB.I BBBBBBBBI _ 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB'fBBBBBIBBBBBBBBBBB] 

b b b a a a a bbb aa aa a b bbb a a bbbb bbbb b a a b aa bb bb b b bb aaBaBBaaaaBaBBBaBBaBMaaMaMMH 


BBBf MTfl 
BBBBHVBkB 
BBBIBMBl 


Sbbbbbbb'bbbb 


ibbbbbbbbb 

BBBBBBBBBBaBBBaaBBBBaBBBBBaBBBBBBBBBBBaBBBBMMaaBBaaaaBaaBaaaMBaaBHi 
BBBB BBBBB BBBBBBBBBBBBBBB BBBBBBBBBB BBBBB BBBBBkB^B.’ , BBBBBBPBBi'BBBBB IBBBBBBBBB 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBkBBTBBBIBI BBBTBBBBB 1BBBBBBBB 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBBBBI IBBB!BBBBB! BBBBBBBB 
BBBBBBBBBIBBBBBBBBBBBBBB BBBBBBBBBBBBBBB BBBBBBBBBBBI1BBBIBBBB >BBBBBIBBBBBBB 
aaaaaBaaaBBBBB BBBBBBBBBB BBBBBBaaaB BBBBBBBBBBBBBBBBBBBBBIBBBBIBBBBB 1BBBBBBB 
BaBaaaaBBBaBBa bbbbbbbbbbbbbbb BaaaBaaaaB bbb aaaaBBa aiBk bibbbbbb<bbbbl aaBBaaa 
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb^nbbbbbbibbbbbbbbbbbm 


IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 'BBBBBBB BBBBB IBBBBBB 
IBBBBBBBBBBBBBBBBBBBBBBBBBBBaB^BBBBBBBBBBBI'BBBBBB!BBflfltBBBBBB 
IBBBBBBBBBBB BBBBBBBBBB BBBBB 'BBBBBBBBB!. BBBBBBBBB IBBBB BBBBBB 

IB BBBBB BBBBBBBBBB BBBBBBBBBB BB^^B .'BBBBBBBB HBBk BBBBBB! BBBB 1BBBBB 
MHUP BBBBB BBBBB BBBBB BBBBBBBtlKB B.'BBB BIBB IBBBlBBBBBI IBBBk 'BBBBB 
BBBB BBBB BBBB BBB BBBBBBBBnl BB.'BBBaaB BBBBB'BBBBBk 'BBB! ■ ■■■! 


BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB.'BBBBIBBBBII1BBBBIIBBBIBBBB 
BBBBBBBBBBBBaBBBBBBa BBBBB BBBBBBBBBB BBBBBBBBBB BBBB^'BBBNB BBBBB L’BBBBB.TBBB IBBBB 


■nHHHHHiBBBBBfllBBBaB!BBBBIBIBBI ''raBBflBBBBIlB!BB 1 BBI BBBBl 
liflBiBBBBBBBBBBBBBBBBBBBt,'BBBBBBBBBBBBBB BBBBBBBBBi’IBBfii'BII VBBBj 
BBBBBBBBaBBBBBBBBBBBB)£viBBBBBBBBBBBB i 'BBBBBBBBB BBBBI BBB 1 BBI 
BBBMUBBBBBBBBBBBBBB ■■■■■■■■■■ ■■■■■B’^Bk'BBBBBBBBBB BBBI "'■■■■■ ■■■!’■■■■ IBB I ’BBS 
BBBBB BBBBBBBBBB BBBBB BBBBBBBBBB BBBBBBBBJMk. BBBBBB BBBBI BB! BBBBBBBBI BBBBI BBt BBB] 

BBBBBBBBBB ■■■■■■■■■■■■■■■■■■■■■■■■■■■■Bl^dkV'BBBBBB ■ JBBBBk'BBB BBBBI BBBB !■■ tflfl 
BBBBaaaBBB BBBBB BBBBB BBBBB BBBBB BBBBBBBBBB^* 4 B.'■■■■■I BBBBBBk'BB BBBBB, 'BBB! BB Ib 3 
BBBBB BBBBB BBBBB BBBBB BBBBB BBBBB BBBBB BBBBB BHBBB^'BBBB'iBBBBBBB 'BBBBBB I BBBB 1 BI ■■ 
BBBBBBBBBBBBaaBflBBBBBBBBB BBBBBBBBBBBBBBB BBBBBBkBBB 1 BBBBBBBB 1 BBBBBB IBBB 1 BI 
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BBBBBB BBBBBBBBB LVJBBBBBBBrX^BB BBBBB BBBBB BBBBB BBBl'BBBBBBBBBBBIBBBBBBB.TBBI BB I 
BBaaaBBBBaBBBBCZBBBaBBBBOriB^BBBBBB BBBBB BBBBr BBBB.'iaBaBBBaBBB! IBB BBB! BB! BB t 
IbB B BBBBBB BBBBB |<k|BB BBBBB BkBBk'BBBB BBBBB BBBB iBBBBBk'BBBB ■■■■■■■ .'■■■■■■ IBB IB 
BBRBBIBBBBUBBBBliBBBBBBBBBflBBBk'IBBBBBflBBBBI BflBBBBBlBBBBBBBBBBI TBBBBBl 'BBt 1 BI 
BBBBniBBaBBBBBaBBBBBBHMHHMMMHMMMHHMMHMHMHHM|||| 


■MBbHHbbmBbSb»BBBBBBBBBBBBBBBBBBBB?BBBBBBBBBBBBBBBBL BBBBBBBBi'BBBI'BI 1 
BBBB BBBBBBBBBBCTjBB BBBBB BBBBBBBBBB BBBBP BBI BB BBBBB BBBBBBBBBk'BBBBBBBB IBB I BB I 
BBBB BBBBB BBBB B|< IBP BBBB BBB BBBBBBBBB BBBB iBBBB 'BBBBBBBBBB BBBBB .'BBBBBBBl'BBI «B I 
BBBB BBB BBBBBB BBB BP < I BBBB BBBBBBBBBB BBBBB BBBBB ^'IBBB BBBBBBBBBB B 11 BBBBBB IBB IBII 
■■■■■■■■■■■■■■■■■[iJ-'BBBBBBBBBBBBBBBrBBBBBBBBwBBBBBBBBBBBBBBkRBBBBBB^BBlBI 
BBBB BBBBB BBBBBC~Xk.B# Ik'BBBBBBBBBBBBPiBBBBBBB BBiIBBBBBBBIBBBBBl'BBBBBB! BB 1 Bl 
BBBBBBBBBBBBBBr'BBBBBBBB BBBB B'^BBBBBBB BBBBB''BBBB BBBBBBBBB IB BBBBB IBB VI 
BBBBBBBBB BBBBB BBBBBB BBBBB 'BBBBBBBB ’.BBBB BBBB BBBBBB 'BBBB BBBBBBBBI IBBaBB *BB II 
■■IBaaBBBBIBBF^BBBBBBBBBl'BBIBBr BBBBBBBBBBBBBBBB.'BBBBBBBBBBBB.'BBBBB! BB IB 
BBBBBBBBBBB'JBB BBBBB BBBB.'IBB r B BBBBBBBBBB BBBBBBBv'Ba BBBBBBBBB! IBBBBB IB! B 


BBBBBBBBBBBBBI 


I:*:::::::::::::::::..... 

IBBB k'BBBB BBBBBBBBBB BBBBBBk'BB BBBBBBBB BBBBB IB 1 


BBBBBBBBBB BBBBBC- IBBIBBBBBBBBMBBBB. BBBB BBBBB BBBBB BBBBBBk] 
aBBBBaBBaBBaBBBnjBaBaaBBBBP.iaBBBaBl'BBBBBBBBBBBBBBBBaBH 
BBBBB BBBBB BBBBB P' -IBB BBBBB BP ^BBBBBBBBBB-.'B BBBBBBBBBBBBBBBBBBk'BBBB BBBB I BBBBl Bk 
BBBBB BBBBB BBBBB BC'BBBBBBBBP BBBB BBBBB BBBBI ^BBBBBBBBB BBBBB BBBBl'B BBBBBBBiTB BBB VI 
BBBBBBBBB BBBBBB BBaBB BBB B r BBBBBBBBBB BBBBB Bl'BBBBBBBBBBBBBBBBBB.'BBBB BBBI BBBB tl 
BBBBBBBBBB ■ 'IBB BBkBBB BP'<aBBBBB BBBBB BBBBB BBk^aaBBBBBBBBBBaBBBI BBBBBBBB IBBBi IB 
■■■BBBBBBBB Bk-’*BBB^1B BP ^■■■■■■■■■■■■■■■■■■■■kb-’'■■■■■■■■■■■■■■■■■ BBB BBBB! BBBI B 
■■■■■■■■■■■■■■^^■■hjBBBBBBBBBBB■■■■■■■■■■■■■■BkBBBB■■■■■■■■■■■■!■■■■■■■«BBIfl 
BBBBBBBBBBBIBBBIkll ^BBBBBBBBBB BBBBBBBBBBBBBBBBlIBBBBBBBBBBBBBBBl'BBBBBBk'BBB I 

MMMMMBBBBBBBtaMaBBBBBBBBaaaBBaBaaaaaaBaaaai 'B aaaaBaaaaaaaaa.' bbbbbi bbb • 

^^^^^^^^^^^■flflBBBBaBBBaiBaBIBBflBBBBB.'lIBBBBBBBBBBBBI I 

BB BBB BBBBB BBBBB ^BBB r^^l BBBBB BB BBBBB BBBBB BBBBB BBBBB k. BBBB BBBBB BBBBBI BBBBBI BBI I 
^■■■■■■■■ii'Pr.^'VUBBBBBBBBBBBBBBBBaBBaBBII'BBBBBBIBBBBBBi'flBIBIlBI 



BBBIBBBBBBBBBBBBBBBBBBBHMMHMHMMHMHMiHM^^H 
VnVVlBBBB BBBBBBBBBB BBBBB BaaBBBBBBBBBBBB BBBBB Bk'BIBBBBBBBBBBBBBflB 'BBBBBB IBB 
BBBB BBBBB BBBBBBBBBB BBBBB BBBBBBBPBBBBBBBBBBBBBBIl'B BBBBBBBBBBBBBBBIBBBBBBi 'BB 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBk'BBBBBBBBBBBBBBBIBBBBBIBB 

■ ■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■BBBBBB..'aBaaaBBBiBaBBBBk BBBBB IB 

BBBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI'BBBBBBIBBBBBBBl'BBBB. IB 


■BBBBBBBBBBBBaBaaBaaBBBBBBBBaBBBBaBBBBBBBBBBBaaBflBBBBBBI.'BBBBBBaaBBBai 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB BgggkBggBBBggBBBB 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBA 
■ BBBBBBBBB BBBBB■■■■■■■■■■BBBBBBBBBBBBBBBBBBBBBBBBBBBBI 


IBBBBBBBBBBBI 


BBBBBBBBBBBBBBflBBBBBBU?BBBBBBBBriaM 
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AVERAGE CHARACTERISTICS 


£* = 6.3 VOLTS 


K HBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
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